RESPl8 (regulated endocrine-specific protein of 18 KD) is an endoplasmic reticulum (ER) protein that was identifed by coordinate dopaminergic regulation with pro-opiomelanocortin in the rat nemintermdate pituitary. Many attributes of RESP18 suggest an important function in neuroendocrine cells. Several neuropeptides, growth factors, and enzymes involved in biosynthesis of dassical chemical neurotransmitters, have been idendfed in germ cells, Sertoli cells, and spermatozoa. In this study, screening of reproductive tissues revealed high levels of RESP18 protein and mRNA in the testes but not in ovaries or epididymis. The testes and sperm expressed 18-KD RESPl8 and a unique 19-103 isoform. To better understand RESPl8 expression in the testes, we ' Supported by grants DA-00266, DA-05540. and GM46450. (6A3948).
Introduction
At least 15 different neuropeptides and growth factors have been identified in Sertoli or germ cells (Shioda et al., 1994; Skinner. 1991) . The mRNAs for enzymes involved in the biosynthesis of the small chemical neurotransmitters, acetylcholine and y-aminobutyric acid, have been identified in male germ cells, and immunoreactivity for these enzymes has been detected in mature sperm (Ibanez et al., 1991; Persson et al., 1990) . The prohormone precursor pro-opiomelanocortin (POMC) and the peptide hormones vasopressin/oxytocin have been detected in the testes. These proteins are also expressed with ESP18 (regulated endocrine-specific protein; 18 KD) in the pituitary and in the hypothalamic magnocellular neurons (Darlington et al., 1996; Bloomquist et al., 1994a; Kilpatrick et al., 1987; Nicholson et al., 1984; Tsong et al., 1982) .
RESP18 was cloned from the intermediate pituitary lobe of rats on the basis of its coordinate regulation with POMC and several proteins that facilitate the maturation of POMC into bioactive peptides (Bloomquist et al., 1994a) . ESP18 exhibits little homology to any protein in GenBank (4/96), and the function of this molecule is currently under study. In the AtT-20 mouse pituitary cor-ticotropic cell line, ESP18 protein is localized to the endoplasmic reticulum (ER) and is rapidly degraded, with a half-life of less than 20 min (Schiller et al., 1995; Bloomquist et al., 1994a) . Overexpression of exogenous RESPl8 in AtT-20 cells allows the protein to be converted to a 21-23-KD isoform, to reach secretory granules, and to be released into the medium (Schiller et al., 1995; Bloomquist et al., 1994b) . In this study we have observed high levels of REP18 mRNA in the testes and have characterized the testicular cells that express REsP18.
The testicular spermatogenic wave proceeds along the seminiferous epithelium, producing mature sperm that are released into the seminiferous tubule lumen. The progression of the wave along the tubule is characterized by 14 morphologically distinct stages (I-XIV) that consecutively succeed each other and then repeat in a cycle (Leblond and Clermont, 1952) . During the cycle of the seminiferous epithelium, spermatogonia undergo mitotic division to produce primary spermatocytes. After meiotic division of primary spermatocytes, the resulting secondary spermatocytes mature into sperm in 19 steps, known as spermiogenesis (Leblond and Clermont, 1952) . Each stage of the cycle is defined by the organization of cells within the epithelium, the morphology of dividing germ cells, and spermatid maturation (19 steps of spermiogenesis) (Parvinen, 1982) .
Gonadotropic hormones from the pituitary, coupled with testosterone produced in testicular Leydig cells, provide external regulation at specific stages of the seminiferous wave that supports spermatogenesis in the tubule. Although there is a reasonable understanding of the endocrinology that drives spermatogenesis, the paracrine, juxtacrine, and autocrine communication that promotes the synchronous differentiation of germ cells into sperm within seminiferous tubules is poorly defined. Recently, progress has been made in identifying some of the molecules that mediate this regulation (Pescovitz et ai., 1994; Skinner, 1991 ). An understanding of proteins expressed in the testes, the timing of their expression, and their functions is essential to understanding spermatogenesis. In this study we have characterized RESPl8 expression in testes because RESP18 is located primarily in peptidergic cells (Darlington et al., 1996; Schiller et al., 1995; Bloomquist et al., 1994a) and many bioactive peptides are expressed in the testes (Haugen et al., 1994; Teerds, 1993; Ayer-LeLievre et al., 1988; Cox et al., 1987; Kilpatrick et al., 1987; Nicholson et al., 1984; Tsong et al., 1982) .
Materials and Methods
Materials. Rabbit polyclonal antisera to purified recombinant rat RESP18, JH1162, and JH1163 were described previously (Bloomquist et al., 1994b) . Goat anti-rabbit immunoglobulin linked to horseradish peroxidase was from Amersham (Arlington Heights, IL) and goat anti-rabbit immunoglobulin linked to fluorescein isothiocyanate (GAR-FIX) was from Caltag Laboratories (San Francisco, CA).
Rat Tissue Fractionation. Adult Sprague-Dawley rats (175-250 g) were obtained from Charles River (Raleigh, NC). The anterior pituitary, ovaries, epididymis, testes, and liver were dissected and immediately used for preparation of RNA, preparation of protein, for immunohistochemistry, or for in situ hybridization. The caudal epididymis was extensively washed with PBS buffer (50 mM NaH2P04lNazHP04, 150 mM NaCI, pH 7.4) to remove loose cells. Sperm were obtained from the epididymis after an incision and collection into PBS buffer, after which the epididymis was used for RNA or protein analysis. Microscopic examination of sperm preparations revealed only sperm cells. Plasma was prepared from trunk blood as previously described (Mains and Eipper, 1981) . All animal procedures were approved by the Johns Hopkins University or University of Maryland Institutional Animal Care and Use Committee.
For Western blot analysis, tissues were homogenized [IO% (wlv)] in 20 mM sodium N-Tris[hydroxymethyl]methyl-2-aminoethanesulfonic acid (TES), 10 mM mannitol, pH 7.4, with a protease inhibitor cocktail (TM), freeze-thawed three times, and centrifuged at 1000 x g for 5 min to remove debris (Schiller et al., 1995) . Supernatants were centrifuged at 436,000 x g for 15 min; pellets were resuspended in an equal volume of TMT buffer (TM buffer containing 10/0 Triton X-100). Protein was measured by BCA protein assay (Pierce; Rockford, IL) using bovine serum albumin as the standard. For isolation of stages ofthe spermatogenic wave, seminiferous tubules were removed from a testis into cold homogenization buffer 10.25 M sucrose, 1 mM MgC12, 1 mM NazELYIA, 10 mM N-2-hydroxyethyl piperizine-N-2-ethanesulfonic acid (HEPES), pH 7.41, separated from interstitial tissue with forceps, and dissected into Stages I, 11-111, IV-V, VI, VII, VIII, IX-XI, XII-XIII, and XIV using the morphological appearance and average length of stages with the transillumination-assisted microdissection technique as described by Parvinen (1982) . Pools of five dissected tubules for each cycle stage were homogenized in 100 ~1 TMT buffer and analyzed by Western blotting as above.
RNA Isolation and Northern Blots. Total RNA was prepared by homogenization of tissue in STAT-60 phenol reagent (Teltest "B'; Friendswood, TX) with a polytron PCU (Brinkman Instruments; Westbury, NY), chloroform extraction, and isopropanol precipitation according to the manufacturer's protocol. Sperm were collected from the caudal epididymis in PBS buffer, pelleted by centrifugation at 21,000 x g for 2 min, and RNA was extracted as above. RNA was quantified by measurement of absorbance at 260 nm, and 10 vg of each sample was fractionated on MOPS [ 3-(N-morpholino) propane-sulfonic acid]-buffered agarose gels (1.1%) containing 6% formamide (v/v). RNA was transferred to Nytran membranes (Schleicher & Schuell; Keene, NH) by standard capillary transfer, UVcrosslinked, and probed under high stringency for RESP18 (Bloomquist et a] .. 1994a) or S26 ribosomal RNA (Vincent et al., 1993) using 32P-labeled probes as previously described (Bloomquist et al., 1991b) .
32P-labeled cDNA probes (3000 Cilmmol) were prepared from a 665-BP Xhol fragment of pBS.RESP encoding the entire rat RESP18 cDNA and an approximately 350 bp fragment of rat S26 cDNA (Vincent et al., 1993) by random priming using the PRIME-IT 11 kit (Stratagene; La Jolla, CA). Labeled probes were purified from free labeled nucleotide using NucTrap columns according to the manufacturer's protocol (Stratagene).
The total RNA loaded in each lane was normalized to the S26 RNA. Blots were stripped in boiling 0.01 x SSC buffer (1 x SSC = 0.15 M NaCI, 0.015 M Na citrate, pH 7.0). 0.1% SDS for 5 min, exposed to film to ensure elimination of background, and probed for S26 RNA. Signals for RESPl8 and S26 were quantified using a Phosphorlmager (Molecular Dynamics; Sunnyvale, CA).
In Situ Hybridization. Testes were analyzed by in situ hybridization as previously described (Darlington et al., 1996; Bloomquist et al., 1994a) . Testes from sacrificed rats were blocked and frozen. Cryostat 12-wm sections on gelatin coated glass slides were fixed with 4% paraformaldehyde in PBS, washed in PBS. and treated with permeabilization buffer (0.1 M Tris-HCI, 0.05 M EDTA, 0.1% Triton X-100, pH 8.0). Slides were treated with 0.1 M triethanolamine, 0.9% saline, pH 8.0 (TEA) and then with TEA supplemented with 0.1% acetic anhydride. Slides were washed with PBS buffer and dehydrated successively in 70, 95. 100% ethanol and chloroform. Slides were rinsed sequentially in 100.95, and 70% ethanol and 2 x SSC, and then hybridized to 32P-labeled RESPl8 probes.
Full-length sense and antisense riboprobes were synthesized from linearized plasmids using T3 or T7 RNA polymerase and 125 WCi [3'S]-a-UTP (1000 Cilmmol; Dupont-NEN, Boston, MA). Hybridization was carried out in hybridization buffer [50% formamide, 0.6 M NaCI, 1 mM EDTA, 10 mM MT, 1 x Denhardt's, 0.2 mglml tRNA, 10% dextran sulfate (M, 500), 10 mM Tris-HCI. pH 7.41 containing 2 x lo6 cpm probe in 50 pI at 56°C overnight. Slides were rinsed sequentially in 2 x SSC with 1 Clglml RNAse A (Worthington Biochemicals; Freehold. NJ), 2 x SSC, 1 x SSC, and 0.5 x SSC for 30 min at room temperature (RT) and in 0.2 x SSC for 1 hr at 60°C. Sections were dipped in photographic emulsion (Kodak NTB3; Eastman Kodak, Arlington, VA), exposed for 3-6 days, developed. counterstained with 0.4% methyl green, destained in 70 and 95% ethanol, and coverslipped
Immunohistochemistry and Immunofluotescence Staining. Sperm in PBS buffer were fixed by addition of an equal volume of 4% paraformddehyde, chilled for 30 min on ice, and dry-mounted on glass slides. Slides were rehydrated in PBS, incubated with permeabilization buffer for 20 min, blocked with 10% normal goat serum in PBS (block buffer) for 20 min. and incubated with primary antiserum diluted in block buffer for 30 min at 37'C. Samples were rinsed twice for 5 min in PBS, incubated with GAR-FIX (1:400 in block buffer) in the dark at RT for 1 hr, washed with PBS for 5 min, and examined after mounting under a covenlip using DABCO-PermaFluor (Lipshaw Immunon; Pittsburgh, PA). Immunohistochemistry was performed as previously described (Darlington et al., 1996) . Briefly, rats under deep phenobarbital anesthesia were perfused with ice-cold 4 % paraformaldehyde. After dissection, testes were incubated in 4% paraformaldehyde in PBS for 2 hr, 25% sucrose for 1 week at 4"C, and frozen. Testes were then sectioned using a cryostat, rinsed with PBS, and dehydrated by successive treatment with ethanol and chloroform. Sections were rehydrated in ethanol, washed with PBS, and blocked with RESP ! 140 , SDS-PAGE and Wmern Blots. SDS-PAGE was carried out as prcviously described (Schiller et al., 1995) . Low-range prcstaincd molecular weight markers (Amenham) were used for slab gels (16.4% acrylamidc. 0.60% N.Nmcthylenebisacrylamide). Proteins were transferred to Immobilon-P membranes (Millipore; Bedford, MA) for I500 mAmplhr. Antibodies were visualized using the ECL detection system according to the manufacturer's protocol (Amcrsham).
Results

Reproductive Tissue Distribution of RESPl8
RESP18 mRNA is expressed in several neuronal and endocrine tissues, with the highest expression level in the anterior pituitary (Bloomquist et at., 1994a) . We have compared the level of RESP18 mRNA in reproductive tissues to the level in the anterior pituitary by Northern blot (Figure 1) . Using a 3ZP-labeled REP18 cDNA probe, a single mRNA transcript of 0.8 KB was detected in RNA prepared from the anterior pituitary, testes, and sperm. The liver, ovaries, and epididymis did not contain any detectable RESP18 mRNA, even after prolonged exposure of the blot to film. When levels of RESP18 mRNA were normalized to the S26 transcript, which encodes a ribosomal protein expressed at similar levels in most tissues (Vincent et al., 1993) , levels of the RESP18 mRNA in testes were 22.5 2 3.6% (n = 3) of the level in the anterior pituitary.
To determine whether expression of RESPl8 protein correlates with expression of RESP18 mRNA, we examined extracts of the same tissues by Western blotting (Figure 2 ). RESP18 protein expression was examined with two antisera raised against purified recombinant RESP18. One antiserum is directed towards an N-terminal epitope (JH1162) and the other towards a C-terminal epitope (JH1163) as previously defined (Bloomquist et at., 1994b) (Figure 2A ). Western blot analysis using both antisera demonstrated expression of 18-KD RESPl8 protein in the testes and anterior pituitary; much less 18-KD RESPl8 was detected in sperm ( Figure 2B . inset). Almost all 18-KD RESP18 protein was detected in crude particulate fractions, as previously observed for several cell lines and tissues (Schiller et al., 1995) . No RESPl8 protein was detected in soluble or crude particulate fractions from the liver, epididymis, or ovaries; the tissue distribution of RESP18 protein and RNA was consistent.
As previously determined, an 0-glycosylated 24-~~-crossreactive band was observed in the anterior pituitary extract when blots were probed with the JHii62 antiserum (Schiller et al., 1995) . The 24-KD band was not apparent when the JH1163 antiserum was used, suggesting shielding of the JH1163 epitope by the posttranslational modification or crossreaction ofJH1162 with a 2 4 -~~ protein. Analysis of extracts from testes and sperm showed a unique crossreactive 19-KD band that was recognized by both antisera, suggesting distinction from the 24-KD RESP18 isoform in the anterior pituitary. In support of this hypothesis, the minimal solubility of the 19-KD testes and sperm RESPl8 isoform was distinguished from the 2 4 -~~ anterior pituitary isoform, for which approximately half was soluble.
Expression of RESPl8 in Testes and Sperm
Because RESPl8 was expressed at high levels in the testes, we examined the sites of RESPl8 mRNA and protein expression by in situ hybridization and immunohistochemistry. In situ hybridization using a RESPl8 antisense riboprobe showed a concentration of silver grains over cells within each seminiferous tubule ( Figure  3B) . No signal was observed when tissue sections were hybridized with sense RESP18 riboprobe and washed under identical conditions ( Figure 3A) . Although each tubule contained a concentration of silver grains, the density varied, suggesting that RESP18 mRNA was expressed at different levels during the cycle of the seminiferous epithelium. No signal was observed in the tubule lumen or over interstitial cells (Leydig. myoid, peritubular. and lymphoid cells, and erythrocytes) that occupy the space between the tubules. Cross-sections of seminiferous tubules were also analyzed by immunohistochemistry using the RESP18 JH1162 antiserum (Figure  4) . Immunostaining with the RESPl8 antiserum revealed brown staining primarily within the seminiferous tubules. The low-level staining of interstitial cells was likely background; similar staining was observed in controls when ESP18 antiserum was preincubated with purified recombinant RESP18 before immunostaining of the tissue sections (not shown). In addition, no RESPl8 mRNA was detected in interstitial cells (Figure 3) . To assess which cell types in the seminiferous tubules expressed RESPl8 protein, we examined seminiferous tubules at Stages I-XIV of the cycle as described by Leblond and Clermont (1952) . The immunohistochemical data from six selected stages are shown in Figure 4 . In addition to ESP18 immunostaining, sections were counterstained with methyl green to identify nuclei and to assist in identification of stages of the seminiferous epithelium cycle using tubule and cell morphology.
RESP18 immunostaining of germ cells is described from the beginning to end of spermatogenesis. No RESP18 immunostaining was detected in spermatogonia of any stage. Staining was very weak in pachytene spermatocytes of Stages I-V (Stages 1 and V, small arrowhead pointing down). The intensity of RESPl8 immunostaining in pachytene spermatocytes slightly increased in Stages VII, VIII, XII. and XIV (small arrowhead pointing down). Dividing diplotene spermatocytes of Stage XI11 (not shown) and anaphase sec- (Leblond and Cleniont, 1952) jwere analyzed by immunohistochemistry using JH1162 RESP18 antiserum (1:4OOO). Sections were stained with 1% methyl green. Cell types are indicated as follows: pachytene spermatocytes (small arrowhead pointing down) and anaphase secondary spermatocytes (small arrowhead pointing up), spermatids (small arrow with number of step), and residual body (large arrowhead). Bar = 50 pm. ondary spermatocytes of Stage XIV (small arrowhead pointing up) showed ESP18 immunostaining similar to that of pachytene spermatocytes. ESP18 staining was highest in round spermatids of Steps 1-8 (arrows with 1, 5, 7, 8) immunostaining (large arrowhead) and no immunostaining in con-trol sections (not shown). No REsP18 immunostaining was observed in Sertoli cells. spermatogonia. leptotene spermatocytes, zygotene spermatocytes, or diplotene spermatocytes. In summary, RESPl8 expression increases in pachytene spermatocytes, becomes intense in round spermatids (Steps 1-8) . and reduces to low lcvels in elongating spermatids (Steps 9-18).
To examine the expression of 18-and 19-KD RESP18 protein isoforms in the seminiferous epithelium, tubules were microdissected into different stages of the cycle by the transillumination technique (Parvinen. 1982) . Extracts prepared from different tubule stages were fractionated by SDS-pAGE, transferred, and analyzed by Westexpression was Wry dependent on the sta@ (Figure 5 ) . Extracts PrC-Dared from Staee I-VIII tubules showed high cxDression of both 18-and 1 9 -~~ RESP18 isoforms, consistent with the high exprcs- (1:2000) . The molecular masses (KD) Were determined from the migration of marker proteins. sion observed in Steps 1-8 round spermatids determined by immunohistochemistry iFigure 4). Exprkion of 18-and 19-KD R&' l8 isoforms diminished substantially in Stage IX-XIV tubules and was detected only after a longer exposure (data not shown). This result is consistent with the low expression observed in spermatocytes and in elongated Step 9-14 spermatids of Stage IX-XIV tubules.
RESP JH1162 antiserum
Western and Northern blot analysis suggested expression of RESP18 in sperm preparations from the epididymis, and RESPl8 immunostaining was detected in residual bodies just before release of spermatozoa into the seminiferous tubule lumen. To confirm that sperm cells were the source of RESP18 signals in these analyses, RESP18 expression within mature spermatozoa was visualized by indirect immunofluorescence staining ( Figure 6 ). Immunostaining with the JH1163 (not shown) and JHll62 antisera was punctate in the middle of the tail (Figure 6, RESP18) . likely the annulus, the site from which residual bodies are released (arrowhead). Residual bodies stained positive for ESP18 (Figure 4, Stage VIII) . In addition, approximately 1-5% of the spermatozoa heads displayed intense staining (arrow), although the significance of this observation is unknown. lmmunostaining controls in which RESPl8 antiserum was omitted from the staining protocol ( Figure 6 , control) or RESP18 antiserum was preincubatcd with recombinant RESP18 protein (not shown) showed no detectable sperm staining.
Discussion
Because ESP18 is an endogenous endoplasmic reticulum protein in the AtT-20 cell line. it may be an ER protein in testicular germ cells (Schiller et al.. 1995) . Although the morphology of the ER in spermatids is well characterized, the fate of the two testicular endoplasmic reticulum markers calreticulin (Nakamura et al.. 1993) and a 103-KD germ cell protein immunoreactive with the IC9 antibody (Ohsako et al., 1994) have yielded conflicting results. The IC9-immunoreactive protein is expressed in germ cells starting in pachytene spermatocytes and ending in Step 15 spermatids, similar to RESPl8 protein but, unlike RESP18. is not observed in residual bodies or mature sperm. Calreticulin, a protein considered an ER marker in other tissues, is expmsed in spermatocytes, spermatids. mature sperm, and Sertoli cells at all stages of spermatogenesis, although in the testicular germ cells this protein resides in the ER and Golgi (Nakamura et al., 1993) . The low level of RESP18 protein in Step 16-19 spermatids. residual bodies. and the annulus region of sperm supports expression in the ER. similar to calreticulin. RESPl8 expression in sperm is similar to that of calreticulin, which is also observed in the annulus region of the tail. RESP18 immunostaining in a small percentage of sickle-shaped sperm heads might indicate an ER localization. The acrosome, located in part of the sperm head, arises from the ER. Altematively. the staining may be in the perforatorium or other S t N C t u K S (Oko and Clermont. 1988) , suggming localization in organella other than the ER.
The detection of a testicular WKD RESPl8 isoform by Western blotting suggests that ESP18 may traverse the ER in male germ cells. Two previous observations suggest that higher molecular mass RESPl8 isoforms are indicative of RESPl8 localization in organelles of the secretory pathway distal to the ER. First, RESP18 is an ER protein in wild-type AtT-20 cells; when ESP18 protein is overexpressed in AtT-20 cells by stable transfection. a higher molecular mass RESP18 isoform is localized in organelles distal to the ER and is observed in spent media (Schiller et al., 1995) . Second, Westem blot analysis of anterior pituitary extracts with the JH1162 antiscrum identified a crossreactive band with a molecular mass of 24-KD. This 2 4 -~D pituitary isoform is 0-glycosylated. a modification that occurs in the Golgi (Schiller et al., 1995) .
The 19-KD RESP18 protein may be 0-glycosylatcd. Proacrosin, a sperm protease zymogen bclicved to play a role in fertilization, is expmsed in round spermatids and is known to be 0-glycosylatcd (Anakwe et al.. 1991) . Alternatively. the 19-KD testicular isoform may reflect a different posttranslational modification or modification site. This hypothesis is supported by the recognition of testicular 19-KD REsPl8 and by the lack of recognition of 2 4~~ anterior pituitary RESP18 by Western blot analysis using the JH1163 antixrum. Furthermore. Wmcm blot analysis s k d that approximately half of the pituitary 24-KD isoform was detected in the soluble fraction, whereas almost all of the 19-KD testicular and sperm isoform was recovered in the crude particulate fraction.
RESP18 contains a signal peptide. exhibits staining of the germ cell perikarya. and is a luminal endoplasmic reticulum protein in the AtT-20 cell line. Therefore. RESP18 protein may be a good marker of the germ cell ER (Schiller et al.. 1995) . Germ cells of the seminiferous epithelium have intercellular bridges that may function in synchronization of the spermatogenic wave (Nakamoto and Sakai, 1989; Clermont and Rambourg, 1978) . In addition to a continuous cytosol, the ER of germ cells also traverses these bridges, although the function is unknown. Elongated spermatids of Steps 9-14 have a fenestrated ER sleeve surrounding the developing flagellum and a fenestrated spherule enclosing large cytoplasmic vesicles. At this stage there is little expression of RESPl8 (Clermont and Rambourg, 1978) . During Steps 15-18 of spermatid maturation, the ER condenses into a radial body that degenerates. In Step 19 spermatids the residual body, which shows staining with ESP18 antisera, is released into the lumen and is phagocytosed by Sertoli cells.
On the basis of its regulation, sites of expression in neuroendocrine cells, ER localization of RESP18, and lack of homology to any protein in the GenBank database, we believe that RESP18 has a novel and important cellular function, probably specific to peptidergic neuroendocrine cells (Darlington et al., 1996; Schiller et al.. 1995; Bloomquist et al., 1991a Bloomquist et al., .1994a . In support of this hypothesis, several neuroendocrine proteins in the lumen of the secretory pathway parallel RESPl8 expression in round spermatids of the seminiferous epithelium. The prohormone proenkephalin (Kilpatrick et al., 1987) and the growth factor PNGF (Ayer-LeLievre et al.. 1988) are expressed at their highest levels in round spermatids. PC4, a subtilisin-like prohormone convertase, and angiotensinconverting enzyme, a carboxyl-dipeptidase, are expressed primarily in round spermatids (Sibony et al., 1993; Nakayama et al., 1992) . Proacrosin. a protease zymogen, is synthesized mainly in round spermatids (Anakwe et al., 1991) . The role of RESP18 in the testes and in prohormone processing remains to be determined.
